Roles of pituitary hormones in the regulation of hepatic cytochrome P450IIE1 in rats and mice.
Cytochrome P450IIE1 (P450IIE1) is responsible for the metabolic activation of N-nitrosodimethylamine (NDMA), a potent environmental carcinogen. This P450 enzyme displays a high-affinity NDMA demethylase (NDMAd) activity and is known to be induced by fasting and acetone administration. In the present work, the effects of pituitary hormones on the regulation of P450IIE1 in the liver were investigated and compared in rats and mice. There was no difference in liver microsomal NDMAd activity (nmol/min/mg protein) in rats in the intact (0.38 +/- 0.12), sham-operated (0.44 +/- 0.06), and hypophysectomized (0.52 +/- 0.04) groups. However, hypophysectomy caused a 2-fold increase in hepatic P450IIE1 protein levels as determined by immunoblot analysis. The P450IIE1 mRNA level in hypophysectomized rat was also significantly increased. The levels of blood ketone bodies (acetone, acetoacetate, and beta-hydroxybutyrate) were not different in the intact, sham-operated, and hypophysectomized groups, suggesting that ketone bodies are not involved in the induction of P450IIE1 protein and its mRNA by hypophysectomy. The discrepancy between the NDMAd activity and the increased P450IIE1 protein in rat liver by hypophysectomy can be partially explained by the lower hepatic NADPH-P450 reductase activity (50% that of the control) in the hypophysectomized rats. Upon the induction of liver NDMAd activity by fasting and acetone, hypophysectomy attenuated the effect of acetone but abolished the effect of fasting completely. Nevertheless, fasting still caused a 3-fold increase in the liver P450IIE1 mRNA level. An involvement of pituitary hormones in the regulation of liver microsomal P450IIE1 in mouse, however, was not observed. There was no difference in constitutive NDMAd activity between genetically growth hormone-deficient (lit/lit) mice and their phenotypically normal heterozygotes (lit/+). Fasting for 48 h caused 1.5- to 2-fold induction and acetone caused 2- to 3-fold induction, in both groups. The above changes in enzyme activity were due to the changes of P450IIE1 levels as verified by the immunoblot analysis. In male BALB/c mice, neither the hepatic NDMAd activity nor the P450IIE1 protein level was altered by hypophysectomy. The effects of acetone on the liver NDMAd activity were also similar in hypophysectomized and sham-operated mice. The results suggest that pituitary hormones are important in the regulation of the expression and activity of hepatic P450IIE1 in rats but not in the mouse strains investigated.